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(54) DATA CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost, time and labour 
required to develop the ciphering/ deciphering software compact in size 
by dividing the prescribed area of data so that plural areas having a 
prescribed length are constituted and a pair of areas, which are 
combined employing a specific rule, and a similar pair of areas are 
exchanged. 

SOLUTION: This converter is constituted of a computer 1a which 
ciphers plain data and transmits the data and a computer 1b which 
deciphers the received ciphered data. The computer 1a and 1b are 
connected by a data transmitting path 2. In the converter, plain data are 
divided into the areas having a prescribed length for the ciphering. Then, 
the divided areas are made into pairs with other areas by a specific 
combination and these areas are exchanged. On the other hand, during a 
deciphering, the ciphered data are divided into the areas having a 
prescribed length. Then, each area is made into a pair with another area 
employing the same combination used during the ciphering and these 
areas are exchanged. 
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TcT^VbE U si 

B(l^iHD)i:j)iW 





(2) 



HX, 

2* iZ L fz StJgBX U 7 |S|± -5 X 'J 7 X&^R <h . 

aatTsw^JS i eit©^-***!**. 

g 7*^-r-^7£^Si-r2>¥^«iMs*, t 

^^"□•y^^SiJMS*, HUS2-r-<TC7DXU7(:o^T^ 
L<*frU ffla3x'J73&fc^g:tt. R-X'J7|*IX# 

a. 

fc«W£+-t»^iT89ffi*X'J7**tl:-rsc:i:*W 
2 3Z.«6fa*<D7 f -^^Sfio 

[0 0 0 1] 
[0 0 0 2] 

[fiE*©«*] «Of-^f«gftLTH Itr 
«, t*JAtf. V7 h^i7Srfi]fflLTx-^S:Bf#ft;* 
[0 0 0 3] iM<f7C=i>tfi-^T*tt. x-^SriUffL 




[0 0 0 4] #Jx.^ DES (Data Encrypt i 

on Standard) 75SlCj;oX^-^£l^{fcT3l^t{bV 
7hlt HI 8 (a) tc^fi^fc. 

zrz&\z&w<z*-mmmm&£0ttz*-ztr> f 3.- 
6a«DiiLT6 4bfy hoimmt?-?* 

T«J*SnSBf^— *fflt»Tl 6&©*— *«*5IJK 

, . k 2 . k 16 ^^-tso bh>. ftt. 0 

8 (b) \z^T&o\z. ilMHT^oT, 6h*yr- 
A*4f7 hf±i;ft©x-7>X^£>*l-5 8<B<£>S#y 

[0 0 0 5] -v5f, iUfSfcnX^-^Xte, 
fbx-^^r, g«#K«fcoXjf£^£0rJ£©«*H--- 

[0 0 0 6] u©tf. ^JA«. DESyjitia-pTf 
-?S«tfct5«fftV7H4. HI8 (a) (Ci5^ 

[0 0 0 7] 

7-?&&mmiz, vgmt?z>£&<D*-mm%kPnztt 

[0 0 0 8] Z.<Dfz.tb. t£3fc< «HWfc/(K4jKfcy7 h£ 
fc. Bt^-^7 : -5'®Iig|5X^^nfcBt^t:x-iS'^. 
*>mm j $>^fflUii&frfrZ>£t ! b\Z. ho 

[0 0 0 9] ^z:x. *^bj«, c«,t5^*o^l 

Sr^TSCtSrSatbXfeO. Bf^fc^-^Sr^fiE 

2>z\hz£-?t, v$mk/m^<t>j7 b&fflkt&rztb 
izm-rzKm^nm. ^.tz^mu^^^zwmr^ 



[0 0 10] 

>e^— ^©Eift^&fctettstiT^ST*— mra 
mrz^-zftm^&t, ^©&^£>-b-t*h~ ltc 

fflExU7H±£X»-r&xU73Bft*&<>:. *«^.* 
[0 0 11] £©«fc5fcfllJ*T*tttf. f3tr-^S«f 

©ffi^bi±Tft!i©xu7£#fc£tu tnsxijyn 

[0 0 12] uffli*.- l'J7fflS3fi. IU7 

[0013] — Btf^ftx-^sa^trstfrt 

tt, Rf^b^-^tt. x-^»fiJ¥ST. MEiffi&fi© 
xU7«::$HM3tt*. t5LT. &IU7H X'J 732 
ftftT. BS^kbfct^i|B|-«ffi^-&t)-t±Tffi©x 
U7t»t*ft, tft5l'J7H±iW!*atl*. tfc 
ibT, flf^fc^-^tt. x>J7©E«#«^<Dtt»C 

[0 0 14] &*. IuT. ¥£f f -*3s;fcf4i*->§<tx 
i3a«^i:tt. ¥Xf-^©5 Slight Uctpi-T* 

isns*. jjwsBrjefiox u 7*»tt»iH*fi£*n*«t 5 (c 

»9J-r§o *:7cU *9ftU;fc£*©WH»{b»*i:, tt 

^<bfs t ^(Dm.mtmm t *-hr $ tna & e. & 

[0 0 15] *«i:i^B. NlF^flSx-^t^JSjWSt 
[0 0 16] #JAtf. jteS£5ME.!:j&»6fHS 




LT|t|— #gfCj|!T-5X'J7£*tl;:U ^-n^XUTI^ 

LT, gifts ttfcx'JTOEBte. 7cOX'J7©Elt 
[0 0 17] Sfc, #SSWC«5MjRJR2E*©'r--:S' 

[0 0 18] z.(D£oteffi!&T*$>ti\i, ^Xf-i'ifc 
ttBf^b^-^tt. x-^#SJWe. I'J7*«i»I 

§iU7(i iK>-rfl&<ox'j7t**tcsnTS«isn*. 

[0 0 19] *»WCl«*«l*3!i3E«©5*— 
[0 0 2 0] ~©<£?&#fJ&T$>n«, &lU7il 1 

mcomzsc&mmz&^x, w<hf«csft&©x«j7ti^-r 

[0021] d^-c. mtiL&mmw&mm.tEimrr'r&ii 
g \z ^*{53?«5as r t ic*f tc-r s x u 7 ©*&*£• 

7$-^-r*=fc3ic-r^i«, isjcDxu7<Dsi*e.« 
»[sio*fi:52»«ia*«T»&nfcxg 7©ibb^©^ 

[0 0 2 2] £jt, *ffiS»ffl31*-&ty±Effl31*^ffl 
LfcR^fb/H^bV? h*M56-r*IRttt, I'J7© 

«, a*'jx— > 3 >^c*^Acy7 Ksrasrra^tjWT 
>€i»LTi5f < -£-n<=>#jg/^— >w>-rtifr&m 

[0 0 2 3] $e>K. ^WCttSttJic^E*©^— 
*««8Btt. »*JS1. 2£fctt3Ett<Of f -*3E» 
SSfifciiUT. itiJsB^-^iiJ^&ti. £ ■=>»;: ffflsBxU 

-&:/□•;/ ?#*J$aJl£\ mIsB'r^TC0xU7fCO^T^ 
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je©fi*^t>-&T»K vtz mm? P -y f l§l±£3?&r S 

^Py^3Sftffla*. mftBr^TWX'JTICO^T^L 

[0 0 2 4] £©«k5fcfl|j5fcT*fttf. §X'J7tt. S 
b lC|fi®:CD^P -y ^ (C^tiJ^n-S^. r^T©X U 7 fC 
*l»T, ^xUTritC^Sn-S^'P-y^OfflSc^lBl 

[0 0 2 5] d©«*JS4|2«(Z)^Hj(c^t, ) T> #5E© 

[0 0 2 6] SbfC. *89J£ff«M$£5eft<Z>7- 
*£«SBtt, lt^4fB«©7-^^SIBf::£;^ 

jwwwswwisn* J: ^ tsMwr * - <t zw&t lt^ 

So 

[0 0 2 7] £©J;5&#t/£T&ntt\ &IU7H 

[0 0 2 8] SSfc, *«^»C«SW*^6aE«©5*— 
*£«S«tt. IM»H1, 2. 3, 4££te5tB«©5 : -* 

-**sys«&j3wr, ^-^©iWtBm^^flf^r 

[0 0 2 9] uOi^^MT^tia, TXt*— ^««IF 

[0 0 3 0] *5gWfC^-5M*JS 7121603^- 

^fiSlll 2Sfc«6sBfg<7)5 :; -^^ 
SBfC&I^T. ffiaaxiJ7*»K:r*»*£*>1*-*1#j£ 

^nfcw^-tcao'^TmigB^x'j 7 saner -s^i 

[0 0 3 1] d©J:5fc«Wi-e*fttf, »«($tlfc*X 
'J7H I'J7SI?gT. 4*5fc*-A2j3M9:7&><bA2j 

$ nfc#j£*— «fc o t*#€ $ n s »*^t>-e- ^ 

[0 0 3 2] L>fcj&<oT, Bt^bx— ^**figr-5i# 



? <tr s t * iz xir? s*$;e*- a l& 
t<Dv%mtT-9te. yt<DW-^-9\zmmt^nu 

[0 0 3 3] 

zmmvutf bitters. mi«. ^mmz%^-9 
^mmmom, i ©ig«so«!R*^r«is«j«HT&s. 

HI2tt. 01 fc*ttsa>lfi— ^0D«j«S*r^Dy 

[0034] ^©»i©^afi©»j8w. *^(c^s7 

-*rX££B«. H 1 K:*r <fc 5 fc, 2 £•©=!> tf:x- 
^IBJT. ¥^-^SBS^fbLTSIS«rS«^tCO^ 
T31fflL£:t>©T&£„ 

[0 0 3 5] E©^-*3B»8«fcl, ¥X^-^£Rf^ 
<bLTM«rSP>tfzL-^ 1 a t. gftbfcBg^bx 

-^stt^brs^tfa-* i btTi^nt* 

9, P>tfi— ^ 1 a<hP>tfrL— 9 1 bitt, fif^b 

^-^seitrsfc«6©x— ^esss 2 TS^snii) 

[0 0 3 6] B-»H*tt4§3>ti-i' 1 a, 1 

Bimttizistim 4 4s j; tfltS)a3«« 5 1 , & 

bx- * © Attl ft SrfT 5 > ^ - y x - X 35 7 t T* 

& © a'x TtBs tcfg^E $ nx n s o 

[0 0 3 7] ±fB«g|$4«, ROM45J;0:RAM^©gB 

*»iwrs«t-5fc«ifi!6$nT^*. 

[0 0 3 8] 'mrnWR 5 tt. A-^Xi'^f.fi: 
So Siftage 3 tt, ^i'n^DtxxtvhMPU 

^A^eift^-a-, i3©7P-ft- htc^riaas* 

frr4«fc5»r«riE$nT^*. ^^T. S3H ^X-f 

a6©Ma s^r 7 p -5 1 r - h -5 o 
[0 0 3 9] ^0. W-Xy"-9^mmtL. 

mf^t^-^^ttt^tui^trst*^. stasias 
3tit ^r©<t^i3LTMas»frs„ *r^d6ic 
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0 3{C^T=t?fC. Xf'^Sll^fTLT, 5*—** 

ftuwsfci&o/ 1 ? 777B icti6bfztia& 5 *» &&a*r* 

T, A'777B n *J*-Tffl»C©X U 7 IC#»J U 
$ <=>IC. &X U 7*»mA%Tltffl^D -y ? (C^fiJ 
TS» <1 ut, g»nfc^T*xU7»£«fctfSERm 

[0 0 4 0] T&to^, A y "7 t B tcM^&A,*:*^^ 
-^tt, X'J 7««^«:nA**-rffli**:tt«!rit$ns«fc'5 

HLfc«Tft«$n, mmz, xu 

[0 0 4 1] ft*. EtP*. ttMT—POftmfrZ j (1 

£>k (l^k^m) SScO^P-y^lCt&^^nTV^^ 
-^**-r«^»Ctt, B (j, k) <h, jfg0XU7 

*T*-&tC«. B (j, *) t&sB-r*. 

[0 0 4 2] JfcHT, Xr7^S 4{C^fTUT. MSIH 
a*ffl-»-TSfc«)OJE*j fC "1" *»?£U XT77' 
S5{C^ffLT> MS@fC^lt«C-r«>fc66(D^ki' 
"1" £I93£U Xf7 7'S 6(C^fTbTv A*77 7B 
(j, k) tA'777B (j, m-k+1) 

T77 F S 7{C^ff LT, A777B (j, k) tdtStt^ 
ntMf-^i:A , 777B (j, m-k+1) \Zfam 

B (j, k) \Z\t. A777B (j, m-k+1) fc» 

nfct>o*«»iW$n. A777B (j, m-k+i) tc 

tt. A777B (j, k) C»«$ftTHtT-^*i 

fig-r s r ^x© t* -y h #s*g s nfc 2 n* . 

[0 0 4 3] #^T, Xr'7 7*S 8tC^frLT, ^Ifrk 
CDfBtC "1" «rJnJ&U Xf7 7 t S 9tC^ff IT, 
k ©Ma*3E»m©¥« «fc 0 <^§fr£ f«JS L . 

^ tw^zntz L^iziz. xf77"s 1 otc^ff-r-s 

[0 0 4 4] -Ti^toS. Xf77'S5^e>Xf77 ! S9 
STIJ, k COffi^* "1 " -roiiSPLT^<©T, j 

IZ LTS7o y ? a*$teS»* S tli d <t Kfc 

So 

[0 0 4 5] Xf77 I S 1 0 Ttt, j <Of(t' " 1 " 

£*D3¥U Xt7 7'S1 HZ&ftLT. gjS:jOi« 



tt&tSKtt, Xf7 7 , s 1 2 Jc^fff -5^. 

[0 0 4 6] -T^^. Xf77"S4*Wfy7'Sl 
1 Jtll £St j ©fitW* " 1 " •foifiniLXiKWT, 

[0 0 4 7] X^y^S 1 2TH £ft j C "1" 5r8x 
JEU Xf-7 7'S 1 3tC^ff LT. A777B (j, 
*) IZ&toZtlT^&'r— &tB (n-j+1, *) \Z 
feMZnT^Z^-i? ti&Stmi,. X^-y^S l 4C» 
ffLT. XSkj ©titfc "1" &inJSU X^-y^S 1 5 

U ^f^tflSSnfctflCtt. 7.5^y-7°S 

Xf77"S 1 3 tCf^TT-So 
[0 0 4 8] T&:b*>, Xf77 , S12A^X777 I S 
1 5ttSl ^Cj ©fit** "1" -roitiQLTVK© 
X\ ^©¥#©&©£*t*W- LT§I U 7**5te 

[0 0 4 9] LT. Xf7 7 F S 1 6TH, £©.£5 

sitter*. H4»i, spx^-^snff^fls-rs^^K 

[0 0 5 0] ^S6IC. 3>ta-^ 1 a<D&mmffi5 

r-^3>ta-^2 hwmt-r^m^z-D^xmm 

TSo 

[0051] 7—?*m.m\s&5iiTz>mmm 

tt. Xf77'Sil;^>T < StfafcHfttteSTXT*--* 
*A*y7rB»ctt*iity. fptSi. Xf77'S2^ 
?.S3S;^IT. A'-y^TBfCtS^^tlfc^X-^ 
tt. 04 (a) ^TJ;3tc. I'JT^Sn^ti 
^ (Wiltf, Nffl) isS^ftSiit^asn. 

tf. M<1) iifi)c$nsJ;5tc^fJ$tiS„ ciot#, B 
(1, *) (rtt. ^-^Dj 3i«*ftWS*lT450. B 
(j, 1~M) \ZiZ, -r-Zcl , ~d M ^t&^^n, B 
(N-j+1, *) (cte, ^-^D N _ j + 1 **tt#43n. 

B (N, *) 5^— ^D N ^tS^^nX^Sfccpi 

TSo 

[0 0 5 2] ^^T. XT77"S4*f.S 1 1 ST^l 
T. &X'JT(*ltC*5tiT. *r(D&Zfu-y 2 iZte&iZtlT 

tfcfC. -g-<OXUTCD^©teSM/2^*t^LT5S 
ft^ns. ^Jx«. 04 (b) fC^Td: 3 IC. jflffl 
I'J7T^B (j, *) Tte, ^-T. ^©XUTCO^ 
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d 3 <h^-*d M -2 x-*d 4 <h^-^d M _ 3 t 

[0 0 5 3] Lfc#oX, B (1, *) x— 

B (j, 1~M) ^-^d M ~d, **»iWSn, 

B (N-j+1, *) Kltt. x-^D N _ j + 1 F*3©yp-y 
^^^$nfc'T : -^/D N _ j+1 j&tfcttiSft. B (N, 
*) x-^D N 1*1 ©^D iz^^^tlfc^-^ 

/D N AttMrt^ft*. fc*5. uiT, "/" tt. ZU7 

[0 0 5 4] &t>T> Xt-^S 1 2#><~>S 1 
ST. ^XUTtofcttSttT^Sx— ^Xx— ^ 

ia4 (c) k^tj^ic. *?\ ¥^:x-^©$feis{c$) 

n, 5691*^ e. j mElzfo&T— ^d M ~d, t*®^5> 

[0 0 5 5] LfcAbT, B (1, *) \ZlZ. "f—^/ 
D N **»iWSn, B (j, *) K«U x-*/D N _ j+1 
**»W^n. B (N-j+1, 1~M) Ktt. T^-^d 
M ~dj jWWrtStl. B (N, *) Ktt, ^-^/D, 

[0 0 5 6] tUt>%. Z.<DW-SCr-^it, x'J7©i3 
X^-yT'S 1 6tC*J^T, ffltttetSgB5©R»TSM«IC*& 

^sns. f^Lx. ^©ut^b^-^^x 

[0 0 5 7] ^{C. 3>tfi— ^ i btC&HT, n>t° 

[0 0 5 8] JfcHT, COlHftf-^SSflbfcSfi 

fy^S 2^6S 3JT§1T, A-y 7 y B (C^^tl 
fc«rafbx-*tt. El 5 (a) ic^ck^tc. «f- 
^£Rg^bL£:<h£<h|5|*£»C, XiJ7*«Nffii«J«*nS 

mf$.2ti2>£o\zftmznz>o ^©t#. ipx?*-** 
^-^*»w-rs©-c. b (i, *) ictt, "f-*?/ 

On *«»ttSn. B (j, *) tC«. x-*/D N _ j+ , 
^tSSrt^n. B (N-j+1, 1~M) (Ctt. 5 s — 
M ~d, tffemZtl. B (N, *) \ZiZ> =t—9/V\ 



[0 0 5 9] &^T, Xf7-/S4^f,S 1 1 £T£iS 
X. &x'J7rtfc*5^T. ^©^yn-y^tc^^nx 

tfcfc. ^©XU7©¥#©&BM/2£*Mfct::LX3£ 

[0 0 6 0] Lfcibt, HI5 (b) »C^T«t5fC B 
(1, *) ICtt. -x-^/D N rto7D 7 ^^l^n 
Ac^-^Dn iwwisn. B (j, *) Ktt, ¥—9/ 

D N _ j+ , ^©yoy^^ssaan&x— ^D N _ j+ i 

i^n, B (N-j+1, 1~M) lC«, 5^— ^d, ~ 

d M tmmzn, b (n, *) x-^/d, i*i© 

[0 0 6 1] &HT, Xf7^S 12A^S1 

ikt, ^xuTfite^nxt^^-^te. sf^bx- 

^©^©{4MN/2^^(CL-X32«l$tl^> < , Lfc#s 
•31, 05 (c) \Z^-?£o\Z, B (1, *) fctt. x 
-^D, *J»iWSn, B (j, 1~M) fct*. 5 s -* d 
, ~d M ^»Sn, B (N- j +1, *) fete, 
^D N _ j + , tf&mzn. B (N, *) fctt. 

[0 0 6 2] d©BS^b^-^«, &ifc£n 

fcxU7©S2S^ffi©ttM^M^nS©X, «B!pJffi 

[0 0 6 3] d©ctei{cLX, &xU7*2*K:LTXJft 
■ffttf. ¥3tx-^*PS^fb-r-5i:#i:ra-©^3lX, 

mffi£&*n?nmm\zmvr-rz>&m&ti. < . mmt/ 
mmtv7 ^zmft-rziztbizwtzmr^&m, £tc 

\Z^mteZZ±m\z®M?2>z.£tfT'g2>o 

[0 0 6 4] ttfc. #X>JT^$^{C«m©7*P-y^(C 

i^X^-S/ct+Xfj: < . -> ^7 &»»c-T*tt*^fc 

tir^it^f S^e>. ^-n^>©«L^toi±«rj§l:tS^L 

TA'iji-: > 3 >\z-g/ufzm^<t/mmtv7 httm% 

[0 0 6 5] ^blc, Wftr-i'S&zUT^ftii 

^$n«)ct^(r»ii)-rn«. &xijt«. ^fi©z>j 

Tt^ffd^nxXj^^n-S*^, T^<X©xiJT©g5M 
2r ; fotl^<t£S!(TSd<>:^X#^)o /^*5. ZU7^D 
•y V \Z ftmT -5 tC O ^ X fo P«© d <h m ^iL -5 „ 
[0 0 6 6] ftX'JT^SXft'rsiKt, ■€■ 

fflziJ7l;M^nTH5r-?5Mt5t:7 h^S 

e^-e-n«, .to^fflii^Bf^bx-^^^-rs^ 

#x-^X^^>*^(C, ^■flf-g)XUT©g$^#< 

^^-^•r^-t^ctox. Bt#{b^-^©t£mmau^ 
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[0067] mz. %i2<Dmm<DMmzmw?z>o z\<d 

ftmLfz&^VTZtt\ZTZ>®.fr-'&t>i£l,zm-?Z>mm : $: 
[0 0 6 8] :©f-?^igIB, ±I2lfS 1 ©ms© 

wm\z&tfz>mnmmw 3 ®M«iLfct.©Ti.o 

J:oiiTZ>ii%lZlZ. El 6 ©7 D— 5^— Mc^fT&II 

^fTTs^f^^ttx^s. lex*, @6«, us 

[0 0 6 9] O^O. ^X^-^Sr^-ffcU 



3x-«. ^Wct^iiLT^a^iifT-r-S)., $-r^ic 

0 6 iC^Tcfc JC. Xf'^S2 l^f,S2 3STSl 
T. /\*-y 7rB (CffiSigBtigP 5 fr^M^-? &WiZ>-& 
Zh. ^&niC{gl&©{i£<h£XU7&£8£;ieU A'77 
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